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(54) Title: BLOCK COPOLYMER AND COMPOSITION THEREOF 

(57) Abstract: A block copolymer which is excellent in low-temperature shrinkage, natural shrinkage, rigidity, etc., has an excellent 
ffi balance among material properties including blocking resistance, unsusceptibility to fusion with hot water, and impact resistance, 
^ and is reduced in fish eyes (FE) attributable to gels; or a product of hydrogenation of the block copolymer. Also provided are a 
^ heat-shrinkable film or heat-shrinkable multi layered film which comprises the (hydrogenated) block copolymer and is suitable for 
Q\ use in beverage container packaging, cap sealing, etc. The block copolymer comprises a vinylaromatic hydrocarbon and a conjugated 
O diene in a proportion of from 60/40 to 90/10 by weight and has a number-average molecular weight as measured by gel permeation 
(T) chromatography (GPC) of 30,000 to 500,000, wherein the vinylaromatic hydrocarbon incorporated in the block copolymer has a 
O block percentage of 10 to 90 wt.%, the vinylaromatic hydrocarbon polymer blocks in the block copolymer have a peak molecular 

O weight in the range of 5,000 to 30,000, and 40 to 80 wt% of the vinylaromatic hydrocarbon polymer blocks each has a molecular 
weight of 35,000 or lower. 
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fe< bhimz^vyt&m&frxtt&ifc^vvt&M&wi o oimi^l 

TO. 0 l~5fi4£& % mHLL<i$0. 05~4fiSg|5, H(C#£L<(iO. 1 
u7? h\ xf7!i/^^W/l'7; h\ N-7f7!l^- 3uj\,#7$ K*f#*>$ 

tet>h, y^Dym. ^^;fy«, ^f7!)vs, t kp^^t 

N-^f7 y ;i/Xf7 ]) isWt s N-;fr W jvirv^i y^ N-^f7 V jvirvA 
yWt. N-^K/MT7yy®, N-^77!JyH/^i, N-2H"f /W-xVl^f- 

^^77^^ ^i^tr^^y ^i^t**^ ? y >$l 
y ^7777 y ^Su xf ky^y^77!JyS?, ifi/y^tKn^> 
777i|yl if wyt'^^yi, ^t^f uy^t Kn^-y^77!J 
N, N* -v?X77!J^7^t'y^ N, N* 7D^t/< , yy»l 

n' -^W/V7^i^y^ n, n' /i>-t'^yi'Wi$<D*&mmMjWt, 
m-**sv yy*77T7V n, n* -^f7!iMy7#/i/»^*)5 

^MM^JSO { 7t^^i<i: lt^y > /7x/y|MWIJ, ^y^hyr/ 

18 



WO 03/091303 



:T/JP03/05210 



0 OftMlCtt LXO. 0 5~3fi*g|5, $f^L<«0. 05-2. 5lt^, 

^^✓7xy^5R*^i»»iR»|iLT»4, 2, 4-v>fc Kb *V • ^97=.; 
^ 2-t Ka#i/-4-^ h^f->"<y/7iyy ( 2-fc Ko**>4-n-*^ h 
• ^y/7i7 y % 4-Kf">n*'>2-t Ko + i^^y/?!;^ 1, 
4-k'* (4-'<y^/l'-3-t Kn^^y ^rvO 1, (4- 

<<ys vv 7y—A>3k#tm9tto.i&k 2- (2* -t 

f;W7z=;l/) hUT^K 2- (2' -t j>'n^i/-3', 5' -v*-t- 

/f^7i=;i') ^<:/y* h 2- (2* -t Kp^f->-3' - t-y^/u- 

5 ' -> f;u-7x^/v) • ^yy* h y 7'/-^, 2- (2 ' -t Kndf- 

>-3\ 5' -i^-t-W-7x^) -5-^on"<y>/M)7/-yK 2- 
(2' -tKn*»/-5' -t-*^;l'7is^) ^y/h!J7y-/K 2- (2- 
t Ko^f^-4-^-^f-/P^-^ri/7 3:^yV) -2H-^y / h U 7/-^ 2- (2H 
-'<yy'M/7/'-^-2-^^) -4-^f^-6- (3, 4, 5, 6-fh7tKo 

ty^-K-7?y^CTtltli, (2, 2. 6, 6-rh7^^ 
-4-^!l^l/) h, (1, 2, 6, 6, 6, -^y^fvV-4-tf^ 

JJiW K l-[2-{3-(3, 5-^H7'fyl'-4-k Kn*^7i 

7*nW=^y) ^3vKl -4- {3- (3, 5-^=7*^-4-1: K 
p^^7x^) 7 P Dt't=Wv'} -2, 2, 6, 6-ff7^f/VtX!)-? 

8-7tf/l/-3-Kfy/l'-7, 7, 9, 9-f h7>f/l"l, 3, 8-M7 
f-*fc°P [4, 5] 4-&*> y 4-^-yy^f 2, 6, 

6-r h7^f/H:^!J #y [[6-(l, 1, 3, 3-fF7>f/^^) 

3, 5-h!)7^y-2, 4-^-Okl [ (2, 2, 6, 6-TF7>f 
^f^f^ [[2, 2, 6, 6-rh7^^- 
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4- e^y -f $ / ]], #y [ 6-*/i'* y y-s-h y 4-vMvw] 

[(2, 2, 6, 6-f h7y^-4-k^!)^)y^]-^=3rt^f ^y[(2, 
2, 6, 6-fh7^/W4-txy^)^;]], 2- (3, 5-v?-^H^^ 
/P-4-t Kn^^y-y/u) (1, 2, 2, 6, 6- 

*%w<d-?u vt&m&w. ^(oimm, ? t *&&wmto\z.\¥£ 

^JiL-C2- [1- (2-t KP^r-y-3, 5-v 5 - t -^s^f-ivy 

-4, e-^-t-^yf^i^T^ y h£:/p 5y^#Jfr&#3U±;jc8&7''n 

y^*1^10 0ii95IC^LTO. 0 5~3fi*g($, HfC&l; L< {2 0. 1 

*%*a<d~7u y?&m&w. %<ofcm®, Rrjy^ y ? &m&&MV>)ia*n- 

ir>7 ^f^3- (3, 5-^-t-^-4-tKP^->7x=;V) 
K 2-t-^^/u-6- (3-t-7*fvw-2-fc Ko^v-5-y fMy-7;H -4- 
^f/P7i^7^!Jl'-f, 2, 4-bf* {(Jr?^^*) ti-jV] -o~>?U 
/— /K fF7^^ [y^U^-3-(3, t-^^/U-4-t Kn^r'>7^- 

/!✓) 7°Pt°^-h] y*>\ 1, 3, 5-H)>^-2, 4, (3, 

5- v 5 - t-y^^-4-k KP^^y-^) -<^-fcf^ 2, 4-tf*- (n-^-^^ 
/W) -6- (4-t KPdrV-3, 5->y-t-yW=!i/) -1, 3, 5- h V 

UKMVXO. 0 5~3fii:g|5, hVX- (y^7i^) 7*X77^ K 2, 
2-^f (4, t-^f-^y^^-J^) t^f^X7 7^ K 2- 

[(2, 4, 8, 10-rF7^ (1, l-'^y fvWcfvI/) [d, f] 

[1, 3, 2] ^^-drf-7^^7i7^ -N, N-fc** (2- 

[[2, 4, 8, 10-7h7^ (1, l-i?/ ^/V-x^/U) ^y>/ [d, f] 
[1, 3, 2] ^f7t^7i7^y-6-^;V) -aif-ZU] 
7^y, (2, 4-^1-7*^7x^1 7^^77^ h^O^**7 
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*- bx* ti*^7r^ b* < £i£n<D>pte< t him*?* vt&m&wxn 

tKSS^p 0 OMHfBK:*t UO. 0 5~3fi*|f|5»-r5i<b^ 

*t<iii o~5 ofi*%T% *mw<D7u y?jtm&fctmm<Dmm*^-tz 

^ISB^^^p y^fi^ftl 0 OlMl^Lt 0. 5~3 0 
^B'^*I^7^ H-v-OtK^K&vn-c, #&v^^c:£^<;Fg&fn 

1 0%£A±, 7 0%*$&, 1 5%J£A_h, 6 5%*m, BfSi-ctoT{i2 0% 

K o ^ d y * ttx it z <d Km® 1 r± & tt z> v~ j^mm®. <t*. m t 

511%, #£L<fi6 5~9 0fifi%T\ *|g^©^P S>*#fi£#£Etll<A 
5~9 0BfiS^ #*L<ttl 0~8 0fi#W££'rSd£K:J:»K 
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K 2-(2'-tKP#i/-5'->f/l'7i=;l') ^yynir^-A', 2- 
(2' -t Kn^r->-3' -^f/V7i = /l/) -5-^ nn^/ h 

2, [5' -t-T^W^/^if-y U/W- (2)] ^7 

fcft5'&*#ttffl"T?#3. -j&ftfco. 0 1-52*%, L< f±0. 

0 5~3Mr%<0gSB-Cfi3v*bJ'L5. 
#38W©:/n y^fi-g-ft, ^(Oi^mm, l£^tt7D y t^^f 

I4itt^i»?>7?? htfcXfl^a-i/tffcl 5 0~2 5 0"C, »*L<ttl 7 
0-2 2 0 < C-ClfttJ«t, ftfcftfc*S£#4&£2l«ttl;: l«ji#Xf*2«lSE# 

j&v^ix^-^-ejf w^i6)tii:^i-5^iPi^ji#L, ^-y^© 

*ISPJlC*3^Ttt, ®#ffi£6 0~1 1 Ot, &$. L< f28 0~1 o o'er*, 
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t LT#£L<&<, X8ffiF*ffl*.58g#fl8F*ttffi#*PXXSH:i3lt6^±S 

^^H(^i:T6 0~10 5lC, L< ft 8 0-9 5tt'Wl «x.tf 
3-6 OMI, #*L<ttl 0-4 O^IWfRtoaUTMTfcfettSi^JR** 

i © «t 5 ic t x # b tiit®Mm& <o y 4 a & ®uffi&&mm mu^Mm\i 

0 %, *?IL<lilO~5 5%, JEfc#* L<ttl5~5 0%t'fc5:i tfttft 

<l±2. 0%J^T\ M(c:$fSL< ttl. 5%«TTfife5ri*s«l$l*ns. 
X-mtiLffi7 j frJ* £ ft© g ^M^i fit, ±iESIMlKilS^©«fiHOfSftttl&7 ^ /WA 

t£ W 7 0 0 0~3 0 0 0 0Kg/cm 2 ,^L<ttlOOOO~2 5 0 0 0K 

teW 7 0 0 0Kg/cm ! *^©»^H:I|JlJffi&36Xg^*5V>X^^ V CjE 
«&^T#-f#£b<&<, 3 0 0 0 OK g/ cm 2 *mz-?>b7 J* J*<DM 
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B«0llM5tf8*&8j*-t 1 30-30 Ot;, #£L< fil 5 0~2 5 

#^^3-5 3 o 6%-$imzM*£tix\<^i&m&Mcfcmk Lxmv <bft5 0 #3§ 
«^©Jir±#n:ftiiiRt4*< , Wftfc s #*h«:7ci 

h» ( ABsm mm<D¥~/i'%mmi%ik*mmm£fcm£'0'Pte< th 1 

«31ffft«#^W fetus if*b< tt*!5W^©^i3 y*#fi£fle*^ 
'>*< £t>iotf>Jii U JH*;friRjK:*5tt*8 O'CwTO^^i o~8 o%, 

^L<lil5~7 0%, 35K:#*L<tt2 0~6 0%tfe5Mtt#§7^ 
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7 4- (GPC) W^fcfc^T, W» XT-Is f*M&**) 4^30 

bh2-D(Dt°-?zmLx$>t) , Lt^Wi^w^mmc^^x 9 0~1 2 5t:, 

ff*L<li92~l 2 3°C, L< 12 9 5~1 2 0 "C^M^H^ft < 

immfeftm*mmDVE-v4\z£<9mfeLtcmx*ib<9. mm^m^3 sh z> 

liailaVm i ntf)&#T\J¥£ 0. 5~2mmW^>t^ffiVNTSiJ^-r5 0 
fcW&^-m^fit a n 6 <DfItf>M«K*M- 5^teS<0Si? 1 fc«$HI#* £ 

1 - 3 <D$&m<Dmmm ^^^mmmit^mm^^ot^mm^ x^x 

(c i; ot#5 i <t So BI-SlS*rt'C©^l:<Oil«EttBlltt*J«r**liI 
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i-}&&k%<DttL<Oj$,$<Dm&it&tfl 0/90-90/10, ^L<tt2 0/ 
80 — 80/20, Jgfcjif* L< {17 0/30-30/7 Ot'fcS:^^ U 

6 0%, #3 L < it 1 0 - 5 5 %, t < f± 1 5 - 5 0 %Xh <9 , MWX 

fiK:fctt£3l^$«fW7 0 0 0~3 0 0 0 0Kg/cm\^L<lilOOO 
0-2 5 0 0 0Kg/cm 2 t'fc»»l7^M^|5rnt^5„ 

*&W<DmW&7 J ;^St;iMtt#|7 ^ A^CD#$ 1 0-3 0 0 m 
m, ^L<li20~2 00//m, IC&IK 113 0~1 0 O/imt, ftJI <!: 
P^S £ <DJ¥ &<D%\&IZ 5/95-45/55, #£L<fi 10/90-35/ 

XV-Jj-tf*- bZkffim, XV xf wyri^7^ h, Jtf!)7f i^yfu?? 
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m&fc, * \s y-m*^ \sj ym&n&fc, 79 w^bv >\>-zf* v*. ?■ 
bs), #yt<bt'-/^w, tfyaMfcr^attflL 7^-^, ^yr 

0%^Tr-fe5 o lot, *%PJ(d*3^T^Mtt7-<^i: LTlttM-rS 
itt, M^[^](c:*5ft5 6 5 < C©Bte«** s 5'-6 0%"Cffi#^lRji:ia:2SE-r5^r 

tt*v\ ^5, *6SV$7l:yoy^*l^#, * 3 K: r^SSf 

y*f-u-y, t 7 C ^ f 1/ y-7 ^ !) ^® n -^f uy-y-fvw 

^^di^- h^fi-^tts iWP^f^ (hips) &<mffl#y 

W (GP P S) £^Lfc 0 

y p y 9 &m&m-± i/9n^**y y®m* n -y^/v y ^ * a *fm tufh 

(fi*%h -fay 9m (**%) S^ny^^fl/i/omSrtt 

yuv^ASI^ii'f yzfuyhttt) ©»*-e, 7n y**tt-tr^y ha 
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oo^ y ^v&asaou +#fctl#u*a s fc h ^fw^^2 oo?y 

tt/B bfco 

1 ) $>*#fi£#A-l 

5Mttfc£tr>* p^f^»«l!:n-yfA'!Jf!?A«r0. 0 4 9 MSB, r 

^*f-yM& 1 0#M£««Jfc«HiqUT7 sr-Cfi^L/cm, 5#HHfctt-t5 
XSSr<ft0 5gL5EItTofc 0 ^{C^^7-/W^n-y^y f->ACtUt 0. 

UO. 6i^^m\iLXm^W±L, frfeMt UT2 - Cl - (2-fc Kn^> 
-3, ^-i^-t-^-y^jvy^^jV) ^^-ju) -4, 6-v*- 1 -'<yf;i'7i-;i'7 

2) ^oy^*l^A-2~A-5 

Zfu y*#fi-£#A-2~A-5W:A- 1 tH«4*lfe-eil!Ufc. 

3) /p>^*I»-6 
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1 2fi*t|3^^ti'^^n^^1^^«(Cn-7'^/H;f-^ASrO. 0 4 1 
r hy^f/Hfl'V^T; ^£0. 0 3 MgB & » U 7 5tf20^Wl 
#Lfc 0 ^{C^^L^^5 0MSI$£ 1, 3-^'^^^l Olfglii'f y^U^ 1 
Sfii^Sr^Ov^ n^drf-^^M^l O^TO^lftiC^PLT 7 S'Cr-fi'&L 

W:^fwy4 0ii^ii, 3-^^iyi2. 8li^HV/uyi 9. 

2fi*^^^tfv/^P^^^^M^5^W^i^tC»tT 7 5^-?3 0#F*8 

f&ftl tf&ft2*MmitX*6 0/4OT'^Lfc^^^Ji:LT2-[l-(2 
-fc Kodrv'-3, 5-$*- x-^Vf )V7 ol-iV) ocf-^]-4, 6 -v 5 - t -^y=f-/V 
y^=.)VT>7 y h€r"/p y V &M&ma.j$Vo 1 0 Oli^C^LTO. 6fi 

4) 7"o^*i^A-7, 8 

5) yo^*l^A-9 

29 



WO 03/091303 



ST/JP03/05210 



^uy^T^ ^£0. 0 3fii;»}JDU 7 5X1X~2 0'Mm&Ltc o ftfcl 1 , 
3-^*^^ 1 m&MkXJ-l'y 1 5fi*^^^tf^^ P^^rf-y^^^ 1 9t 
fflXmQLs H(C7 5^-? 2 O^Mm^Lfc e tOiC^fVV2 0M4lF|5t 1,3- 
^•^ v?i> l 4li95i^y7'^y l 6Mft£B£^ip^ p^-tf-yJSacS: 3 o 
^P^il^^fC^iPLT 7 5tT'I^Lf: 0 1 . 3-^v?i>lIiSfl!^f 
W> 1 8lig|5^tfV^ P^t^*»U7 5^1? 2 0^^M^(- 
» LTfi-a- L7i 0 ^(D^.S^f- ^ 9 J -/HSr n -7fvW y ^ <7 -MC*f Lt 0 . 
gtt^fctoLTSteSrtfJkU SSffefflt LT 2- [ 1 - ( 2-fc Kb*'/-3, 5- 
i/-t-^yf;i'7i=;v) ^^/v] -4, 6-v?- t-^yf-^7x^/i/T^ y 
h^^n y ? &££#i&J$4fe 1 0 Oli8m:»LtO. 6 Ml:§|5^*P^fcm> lift 

6) 7a s/^*m^A-l 0 

^trf* P^=¥1f n-7f/vyf ^^^Mfflt/v- l 0 0M;fc:*t 

UO. 1 3 5M:lffl8&JnU 7 5°CT*3 0^ffiS^Lfc o jfctc, 1, 3-7^^ 
xyi smM^^tfv-^P^^rf-^M^Mt, 7 5tT*3 O^fflfi^LTio 
1 5fil:^£^tP^n^*i^M£»U 7 5tt'30 

n _^^. /U y ^AKStLTO. 7fg*/VA0x.fc^> l^V2 OlI»S:^tf 

ftl 0 OfifigB^fc^*^ LtlOOp pm»U 7k*JE0. 7MPa % M.& 
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?X vvl'- 3 - (3, 5 -is- t KDdf-->7^-yW) ft 
b£-/p y**fi£ftl 0 OftWLTO. 3M*tl5»LfCo 

2£#A- 1 0 £>7k»l*9 8%-Cfc<9 % »fi<ktr-^a«f±6 Ot, Mfcl? 
~ 16. 5j/gffcot 

7) -fn * * A- 1 1 

^ u y >r a- 6 (Dfoft wMic-Kffl-T 5 n -:/?vw y f V A 

0 OMi;g|3ii*:9 ^*^<t LtlOOp pm»L,7K^iE0. 7MPa, 

t^f>/V-3- (3, 5-^-t-^-4-tKo^r'>7x^) 
faT**- h£^P 0 OJCM^LTO. 3fC*g«PL*: 0 

m-^^A-i lw^wfi, tkw^3 5°Mctez>£ ? izTkmmxm&L, m 

3 5%l?fcoyt e 

(yn y^fi^-ftC- 1 ~C- 1 9&tfD- 1 <DMM) 

#:/p y ^sr^r-rs^o y^*fi^Sr^tfe 0 yp v?&m&mti'? p^* 
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8) 7p yfi&M&ftC- 1 

^tr>y p^^y^&fcn-y^vt'!; f o. 0 8 8 MSB, r h7^f;v 

y3 8a*»«r^tr'>^p^*1>-^»*«rit»«JlcaS!iPLT7 5'CT?2 5#|UJM 

£t?V* o^df-f-ytSffitJln-^f- f-?A£ 0. 0 4 3fi*g&, x h7^f/V 
i^U^TS f&O. 03fi*MJ)DU 7 5°C-C2 5ftfflM&Vtc&, 3££ 
1/^1011^ 1, 3-yyv^W OfiMir-f y^'UV'TfiftSSSr^tf 

^3 8mMfc£tr>* P^+t««:»^(:ttUt7 5°CX*2 5^^S 

±IEco(£^*y » y * £ S5^4y* p y * 

^50/5 oofiSJtt?jB-&Lfcft^ y y-zi^n-y^vwy f^Ai:>PfLtO. 
9te^8&iWLTfi-&£#JhU raiiU2-t-7^l/-6- [1- (3, 5- 
v/-t-7;;W2-t KP^ri/y^^^) ^fvW) -4- t-T %j\/7 s-^-frT 9 ]) V 
- hSr^n y *#fi<&{M&ric*B 1 0 OfiMfcSfr IT 0 . 6 fiS^Sr^JDxifc^, 

9) ^n;/^*l^C-2~C-9SU t D-l 
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flt$t5kgttU IHSHil^^vU^i? i/Q. 3 k g MFRZm&-tZ> 

fcfcl, (t-:/^vi'A«— ^o^^-ty^lgttM, l 1 0~ 

l 5 ott*2~i on*MS£&, bftmmx-*frfcx^uy^ 7? U/Ufcn- 

fcB-l©MFRIi3. Og/lOmi nJ-2WMFR2. 6g/l0min, 
D-20MFRtt3. 4g/10min, D-2<DMFR3. lg/lOmint? 

l) *f-u>"£*ri; 

tf Ggg£ : UV-2 4 5 0 ; lllf^ii) £ffll>Ti»]£ Lfc 0 
2) 

TK^w^py^^m^^r, Hint;*-* 5: t^zmmb Lxf-i/^v-7 

IvWn^ Kn^-^lM KtCj; VmittiMi-ZfiW; ( I . M. KOLTHOF 
F, e t a 1 . , J. Polym. Sci. 1, 429 (1946) 

^p^$ (M%) = (^o y^^i^'pot^/^f 

33 



WO 03/091303 




IT/JP03/05210 



0 

3) y^fuy^^i 
^D^^fi/yf-^^fiit GPC$m (*®. ?*-*-Xaii) 

r^t kp77>^v\ kssi^o. o 5mm%t LX 4 2t-ei^t 

fco ft, AHPhenomenextt^Phenogel 10 4 a0 5 a0 6 ?rfflV>fCo tT-^^-?-* 

4) ^nj/^Xf 5 0 0 OU*T<£>ik 

5) MM^f-i^^^r* 

I^^^DD^«t/y (0 3) Ml. 5 1 5 0m 1 

&Zm&L1ti?*3 L /i'*- J rJi>*P\zffiTLXm7iL1tm y WLfcZmT XsXMKft 
#U $^#y !7^£»Li£#r\ iHii^rff 9 -<bl-cfc <9#bnfct'=^#^ 

(33*3*2, fl>rj8.*# rfc£*¥#^H«fcj 2 9, 2 0 5 1 

I, 1 9 8 0^ *#BR). 

6) 

(D^feT-ffliJ^LfCo^^^ftfiG PCffliWy ^f^GP C«I£U 
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7) t*~;i'te&mRxffr%mm 

|*:DPX-4 0 0 ; K-T V 7H> BRUKERttK) -C$'J£Lfc 0 

: DSC3 2 0 0 S ; -ry^^a^tUH) "CSlJ^Lfeo M*>b3 0t 

/^©#jfljs«-e i 5 ot*T-#iL, ^£>&i ot/^iiiit- 1 o 

9) ft^^ttffl^ 

1DVE-V4 (^Pv? Oft) tfcK) fcfflV\ ^«)Jli6ic3 5Hz,#«31C 
/m i n, MJfe«*-l 0 0^-15 0ttf>«5H"?s *&7V*ffl«jfc»-C#fcff £ 
2. 0mm©V- hSr^^t LTi8l£Lfc 0 f»:7V*JEE«riy&fi, W.&2 0 
Ot, JEE^l 5 0 Kg/cm 2 , j£ffii$M 5 #T'?T o fc, 

1 0) HX*§^ 

SfcURfg^ (%) = (L-L 1) /LX100, 

L : l&gffflroftg, L 1 : M&<Dft£ e 
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1 D 

8 0 < C-CiBI^LfciRI6^S4 0%©ffi#7>fyUAS:3 5tt5 BM&ttU ft 

g^HXiHI^ (%) = (L2-L3) /L2X100, 
L 2 : #tgiitj<D*$, L 3 : M^tf)ft£ 0 

12) 3IK3*«i*£tWR»H*tf 

J I S K-6 7 3 2l£lp*ttU3IK5££5mm/m i nT*7 >( As&omWXfa 
fco^TSISLfco &&Ottem& 1 2. 7 mm, 5 0 mm £ Lfc„ »J£ 
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